Samaritan myopathy, an ultimately benign congenital myopathy, is caused by a RYR1 mutation.
Congenital myopathies describe a group of inherited muscle disorders with neonatal or infantile onset typically associated with muscle weakness, respiratory involvement and delayed motor milestones. We previously reported a novel congenital myopathy in an inbred Samaritan family. All patients displayed severe neonatal hypotonia and respiratory distress, and unlike other congenital myopathies, a constantly improving health status. As clinical and pathological data did not point to preferential candidate genes, we performed exome sequencing complemented by linkage analysis to identify the mutation causing the benign Samaritan congenital myopathy. We identified the homozygous p.Tyr1088Cys mutation in RYR1, encoding the skeletal muscle ryanodine receptor. This sarcoplasmic reticulum calcium channel is a key regulator of excitation-contraction coupling (ECC). Western blot and immunohistofluorescence revealed a significant decrease of the RYR1 protein level and an abnormal organization of skeletal muscle triad markers as caveolin-3, dysferlin and amphiphysin 2. RYR1 mutations are associated with different myopathies and malignant hyperthermia susceptibility. The index patient had mild hyperthermia following anesthesia, indicating that the inbred Samaritan population might be a risk group for this disorder. Our results suggest an aberrant ECC as the primary cause of this disease, and broaden the clinical consequences of RYR1 defects.